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ABSTRACT 
 
The Job Vacancy and Wage Survey collects information from Canadian employers on a number of labour indicators, such as job 

vacancies and hourly wages by occupation. The survey is conducted via electronic questionnaire and underlying paradata 

information on the respondent’s activity on Statistics Canada’s host servers was deciphered and analyzed. This paper presents 

paradata results of the second quarter of this survey, which can help improve our questionnaire and reduce response burden. 
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RÉSUMÉ 
 

L’Enquête sur les postes vacants et les salaires recueille de l’information reliée au travail auprès des employeurs canadiens sur un 

nombre d’indicateurs liés au marché du travail dont le nombre de postes vacants et le salaire par profession. L’enquête, qui a débuté 

en février 2015, est la plus grande enquête de Statistique Canada auprès des entreprises avec 100 000 emplacements collectés 

trimestriellement. Cette enquête est administrée via un questionnaire électronique, et des paradonnées sous-jacentes à propos de 

l’activité du répondant ont été déchiffrées et analysées. Cet article présente des résultats sur les paradonnées pour le deuxième 

trimestre de l’enquête, qui peuvent aider à améliorer le questionnaire et réduire le fardeau de réponse.  

 

MOTS CLÉS : Questionnaire électronique; paradonnées; fardeau de réponse 

 

 

1. INTRODUCTION 
 

At Statistics Canada, more and more business surveys are collecting data via electronic questionnaires. Electronic 

questionnaires (EQ) are the preferred choice among all new business surveys.  This method of collection is faster and easier 

for most respondents and allows Statistics Canada to edit, evaluate and disseminate the data more quickly.  The Job Vacancy 

and Wage Survey (JVWS) started in 2015 and is the largest business survey at Statistics Canada.  Its main mode of collection 

is EQ with Computer Assisted Telephone Interviews (CATI) as a secondary mode of collection.  Paradata, data about the 

collection process, in particular, data about how the respondent fills out the questionnaire, are collected through the Internet 

Information System (IIS) log files and give a rich source of information describing the collection process.  Each record on 

the IIS log files corresponds to a given URL address along with the time and date.  The URL address identifies the pages 

visited within the EQ. 

 

The paradata files can be used to improve the data quality of the survey, identify improvements to the electronic 

questionnaire and also to produce performance diagnostics on the EQ.  Furthermore, the paradata files can help to reduce 

the response burden by identifying which respondents are spending more time than the average respondent on a given 

question. It can also identify which respondents are possibly having difficulty with particular questions.  Using the paradata 

files can improve the respondent’s experience increasing the chance that the respondent will complete the EQ. The paradata 

files contain useful information such as the devices and language used by the respondent, time spent on each page, the total 

time spent on the questionnaire, the help pages visited, and the path that the respondent took to complete the EQ.  Certain 

paradata also allow the analysts to know if the respondents accessed additional information within a given page that could 

indicate if a question needs to be changed or updated.  Combining the paradata with internal data files, specifically, raw 

files with the respondent’s answers and the edit summary files – files that show which edits were triggered within a 

questionnaire – will give an overall picture of what the respondent answered in the electronic questionnaire.  This would 
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potentially identify which edits are troublesome for respondents, which ones are working well and which ones are not 

working well. 

 

In this article, a description of the EQ paradata log files with some results will be presented.  Section 2 describes the Job 

Vacancy and Wage Survey.  Section 3 will describe what the paradata log files are, how they are read into SAS, and how 

to derive certain variables. In section 4, an analysis of the paradata with respect to the JVWS will be given. A conclusion 

and future work will be given in Section 5. 

 

2. JOB VACANCY AND WAGE SURVEY OVERVIEW 
 

In 2014, the Job Vacancy and Wage Survey was developed to fill gaps on job vacancies. The JVWS as the title of the survey 

suggests, collects information on job vacancies and wages by detailed occupation and economic region, a sub-provincial 

geographical unit.  Starting in the first quarter of 2015, the JVWS collects other labour market information on the number 

of full-time and part-time vacancies, the number of permanent and temporary vacancies, minimum level of experience and 

minimum level of education for each job vacancy occupation.  In 2016, the JVWS started collecting information on wages 

for each filled occupation.  The main goal of the JVWS is to produce quarterly estimates of the number of job vacancies, 

the vacancy rate by economic region and the annual average hourly wage by economic region and occupation.   

 

The JVWS survey is conducted on a quarterly basis and contacts approximately 100,000 business locations across Canada 

that have at least two employees.  This is done for all business sectors except for federal and provincial public administration, 

religious organizations and private households.  The sample is stratified by geography (economic regions), industry, and 

the business size.  The survey is conducted monthly with approximately 33,000 locations collected each month.  The 

methodology of JVWS is described in Lebrasseur, Rassart, and Demedash (2015).   

 

3. PARADATA INTERNET INFORMATION SYSTEM LOG FILES 
 

The paradata Internet Information System (IIS) log files are created from the respondent's activity while they are in the EQ.  

The IIS log files are created using a Microsoft application. The variables on the log files were developed by the World Wide 

Web Consortium (W3C), an organization that provides standards for the web evolution. The format of the log files follows 

the W3C format, which gives the log files more flexibility with what information is stored within each variable field.  

Records on the IIS log files correspond to URL addresses that the respondent has visited and also includes a date and time.  

Table A in the appendix shows the variables that are found on the paradata IIS log files. This table is based on information 

provided in Microsoft (2016). 

 

Time calculations were derived from each time and date stamp for a given respondent to determine the time spent on each 

page and the overall time taken in the questionnaire during the given survey time frame. Using the data provided in the URL 

addresses allows the identification of the page number that a respondent visited, the browser and device used by the 

respondent, help pages visited, the language used to access each page, and the path taken. Using all of these variables from 

the paradata log files allows the analyst to assess the respondent's behaviour within a given electronic questionnaire. 

 

4. ANALYSIS AND RESULTS 

 

Most of the analyses shown below can be found in Demedash and Lebrasseur (2016). The time spent, help pages visited, 

language used to access the EQ, type of device used, and the path that the respondent took within the EQ were analyzed 

after collection had been done for the second quarter of 2015. Also, combining the edits data file with the paradata file, an 

analysis was done to see which edits triggered and their frequency within the EQ. There were 50,436 respondents analyzed 

during the second quarter of 2015. This represented about 70% of all of the respondents in the second quarter of 2015. The 

remainder of the respondents accessed the EQ via one of our regional offices. 
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4.1 Time Spent 

 

The average time spent on the questionnaire was 14.6 minutes in the second quarter of 2015. Table 1 shows the average 

time spent by page number. 

 

Table 1 - Top 10 Highest Times Spent by Page Number and Question in 2015Q2 

 

Page Question(s) 2015Q2 Average Time (mins) 

19 Occupation Main 3.7 

13 Q9: Location address information 1.8 

31 Q29-Q31: Offered salary by job vacancies 1.3 

14 Q10: Total number of job vacancies 1.0 

6 Q1-Q2: Contact information 2.1 

18 Q13: Job vacancies by occupation 1.9 

12 Q8: Number of combined locations 1.8 

28 Q24-Q26: Offered salary information 1.2 

7 Q3: Number of paid employees 1.7 

25 Q19-Q21: Offered salary information 1.4 

ALL  14.6 

 

Page 19 is the most time consuming for respondents because this is where the occupation summary is given and the 

respondent revisits this page each time they report a vacant occupation. So, the more vacant occupations, the more the 

respondent visits page 19. The other pages in Table 1 show that there are several questions on one page, for example, page 

31 has three questions, thereby causing the respondent to stay on this page for some time. The pages with only one question, 

such as page 13, have questions with a lot of reading involved before answering that question.  During this analysis, it was 

recommended that page 19 needed be corrected to reduce the time spent on this page by adding an edit screen.  This edit 

showed to the respondent, via a pop-up window, which button they needed to click on before being directed to the next 

appropriate page. Normally each page directs the respondent to click on the “Next” button, but on page 19, the respondent 

was to click on the “Continue” button before being taken to the next page. The reduction in time spent on this page, since 

the implementation of the edit screen in the third quarter of 2015, has dropped to 3 minutes in the third quarter of 2015, a 

reduction from the second quarter of 3.7 minutes.   

 

4.2 Help Pages Visited 

 

In the JVWS survey, there were seven help buttons for questions 5 to 10 and 45. Table 2 below shows the number of times 

the help buttons were accessed as well as the number of unique respondents who went to the help pages. 

 

Table 2 - Top 3 Help Pages Visited in 2015Q2 

 

Question Question Topic # Times Accessed # Respondents 

45 Main Business Activity 1,302 1,219 

5 Do you have any vacancies? 305 265 

6 Number of vacancies 143 124 

 

There were 1,580 of the 50,436 respondents accessing a help button at least once during the second quarter of 2015.  The 

main business activity was the question for which the help button was used the most by the respondents. 
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4.3 Language Used  

 

Combining the frame language with the language accessed by the respondent allows for an analysis of the number of 

respondents by their language accessed versus the language on our frame in the second quarter of 2015. Table 3 below 

shows the language used versus the language on the frame file for the second quarter of 2015. 

 

 

Table 3 - Number of EQ Respondents by Responding Language and Frame Language for 2015Q2 

 

  2015Q2 Responding Language 

Language on Frame English French Total 

English 38,673 8,792 47,465 

French 7,937 2,853 10,790 

Missing 11 3 14 

Total 46,621 11,648 58,269 

 

The above table shows a concordance of about 73% by taking the diagonal values and comparing them to the overall total 

number of respondents. Thus, this shows that the frame information on the respondent's language was not up-to-date. 

However, for the third quarter of 2015, this information would have been updated and a much stronger concordance would 

ensue. 

 

4.4 Type of Device Used 

 

Devices that were used during the second quarter of 2015 were identified. Almost 98% of the respondents accessed the EQ 

using a PC or Mac and the remaining 2% of respondents used a tablet or a smart phone. 

 

4.5 Path Taken 

 

The path taken by each respondent was analyzed to see how each respondent filled in the questions and in what order. The 

most frequently occurring number of visits to any page was 20 visits. However, there were as many as over 1,700 different 

visits made by the respondents. The following figure depicts the most common types of paths taken by the respondents with 

20 visits recorded in the second quarter of 2015. 

 

Figure 1 - Path Taken for Selected Respondents with 20 Visits Recorded During 2015Q2 
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The wavy lines represent respondents who backtracked through the questionnaire with most of the respondents answering 

zero vacancies, thus no pages visited between pages 11 and 45. The lower blue line shows a partial respondent who did not 

complete the EQ on-line, with the rest of the lines showing respondents who successfully completed the questionnaire. 

 

4.6 Edits Triggered 

 

The JVWS has many edits in the EQ, with many edits that triggered for many respondents. The edits are triggered when an 

atypical response in a given field is entered. A text box is displayed on the EQ screen as to why the edit was triggered. The 

respondent has the option of correcting the invalid response or to ignore the text box. An internal edit summary report can 

be generated to show which questions on the questionnaire had edits that were triggered and whether or not each of the 

responses was corrected. The edit summary report combined with the EQ paradata log files can create a more detailed matrix 

of EQ respondent information. The top five edits that were triggered in the second quarter of 2015 are shown in Table 4 

below.   

 

Table 4: The Number of EQ Respondents, Hits and Correction Rates by Edit ID for 2015Q2 

 
 2015Q2 

 Hits Respondents Correction Rate 

Q13 Sum of vacancies not equal to vacancies in Q6 26,454 1,615 12.9% 

Q1 & Q2 Client Information is invalid 16,521 13,083 97.7% 

Q3 Number of employees is blank or zero 3,901 3,596 60.6% 

Q13 Number of vacancies is blank 2,851 840 51.6% 

Q13 Job Title is blank 2,556 671 38.0% 

 

The number of edits triggered has declined from second to third quarter, with both quarters showing the same top five edits 

triggering. The reduction in edits triggering could mean that the respondents are more comfortable with the survey and not 

making the same errors from the second quarter. The edit triggered the most was for the sum of vacancies in question 13 of 

the survey. It had over 26,400 edits by over 1,600 respondents in 2015Q2. This edit was triggered when question 13, sum 

of vacancies by occupation, did not match what was reported in question 6, the total number of vacancies. This edit had the 

lowest correction rate of all the edits at around 13%. The second most common edit that was triggered was the one that 

involved updating client information in questions 1 and 2 where an edit triggered if a respondent made typographical errors 

or left key fields blank within either question. This edit had almost 98% of the edits corrected by the respondent. The third 

most common edit that was triggering was for question 3 that asked the number of paid employees. If the respondent left it 

blank or entered 0 the edit was triggered. There was a correction rate of over 60% by the respondent for this question. 

However, leaving the question blank or 0 was considered a valid response but the edit was put in place to affirm that the 

respondent had answered the question correctly. The fourth and fifth most common edits that were triggering were for non-

response in the number of vacancies for any occupation and a non-response for job titles. These two edits had a correction 

rate between 38% and 52%. Due to this analysis, five edits that were expected to have triggered did not, but were corrected 

so that they would be able to be triggered by a respondent. Thus, this analysis helped improved the EQ for future quarters. 

 

5. CONCLUDING REMARKS AND FUTURE WORK 

 

By looking at the paradata log files, a better understanding into the behaviour of the respondent can be achieved. This new 

realm of analysis gives insight into how the respondent reacts to the EQ and in particular, how much time they spend on 

each page, which path they take, what help buttons are accessed and what type of device they use. The goal of this analysis 

was to find ways to reduce the burden on respondents. From this analysis, edits that were not triggered due to not being 

activated, were changed and one page was improved by adding in an edit screen to help the respondent move through the 

page more quickly in order to reduce the confusion for navigating through the EQ. More analysis will be done on the path 

taken by the respondents who have vacancies. Also, in the coming year, an analysis of the wage component will be done to 

see how much time this new section adds to the average time spent in the EQ. Furthermore, analysis to compare new 

respondents versus continuing respondents to investigate survey fatigue or knowledge of the survey will be done. In the 

future, this paradata analysis will be done in real time during collection so that any problems can be identified and resolved 

quickly. 
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APPENDIX 

 

Table A – IIS Log File Variable Names, Descriptions and Format Lengths 

 

Field Description 
Input format 

length 

DATE Date of record YYMMDD10. 

TIME Time of the record TIME11. 

SITE_NAME Name of the internet service $CHAR20. 

COMPUTER_NAME Name of the server computer $CHAR20. 

SERVER_IP IP address of server $CHAR20. 

METHOD User action while on each page $CHAR10. 

CS_URI_STEM Main portion of the URL visited $CHAR2048. 

CS_URI_QUERY Query portion of the URL $CHAR2048. 

PORT The port number of the server BEST8. 

USERNAME Username of respondent $CHAR40. 

VERSION Webpage HTTP version $CHAR20. 

USER_AGENT Identifies browser, device, and versions of the respondent's computer $CHAR2048. 

COOKIE 
Identifies information sent by the server to monitor respondent 

actions 
$CHAR4096. 

REFERER URL address of web page previously visited $CHAR2048. 

HOST The root of the URL address $CHAR2048. 

PROC_STATUS Three digit code identifying if the action was accepted or not BEST8. 

PROC_SUBSTATUS Combined with PROC_STATUS to provide more detail BEST8. 

WIN32_STATUS Identifies if the request was completed or not BEST8. 

SC_BYTES Number of bytes sent from server to respondent's computer BEST8. 

CS_BYTES Number of bytes sent from respondent's computer to server BEST8. 

TIME_TAKEN Time it took to process the request (in milliseconds) BEST8. 

 


